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I H f R 0 DJ G TI 0 H 
Bwmwlfrftyao, the oinf&oot of the a*cr»tla aide* 
hydee ocean in nature a* & Oonalttient perl of the c£»* 
ooolde» aHredBlSa» la klltet «teosi<l©# la th© of 
ponnlh atones In arani other plants* ifo* oon» 
efete of boii«&a<atiyae# sUtooao, sad hydrocyanic odd la 
oocftimtlGtt and hydrolyal© of atapodaUn yields tiw three 
nxoduete nontiunod in Ite otimoeltloite - ̂ rnldefty'lt >'«f 
a oteune ddor of the natural oil of bitter ftltaonfl© end 
le ecxsaoaly kmtm m the «uU of Bitter . Jimae." 2t la 
an Important expand In the fXnroilur of etibetazioee» la 
the jp—paillea of dyes, pufi—n and amp «pst« eon*. 
pound©. Boewwow of Ite ooay preparation It ha© bean 
thoroughly etuuiod end the reaction© ebieh It unda*@oee 
hare been rail eetablitfied« aerator, ae ostpnle remetrdh 
affords eo may opportunities for the daoovory end *e» 
eoldlna of nov ocaapouaa©, ahsniete bare retreeted to their 
lebomtorle<j end ore tall at aorfc In an effort to giro to 
ttw irmOA umM paoAMlp fan bairaftlAfthyftft Iftftft 
«m t» mm m Ml ®» «* am** &«* iweee «t aiffi-
eulty ta a* baai^e* ©if esot of gs&SMMm 
r*n? t few of tfee Mflf poftatl&o Glisslogco fteHtfctito® of 
btmml^xut save boon yawpute& «l «i« foooapft* 
A «ta3y of tb» Utftsastei** tornado* ft"*** eft *w»» 
otitMiyte flMMtttlM oootalniog IMAM* to* 
4i»» aai fiu»*ii», ana* of w*» fttoftiefpr* ft»jp»»ft» an 
nldabyea* ft* ft MaOsM^ssIiM^ft* est! 2* 5 dibrasso-
Mtogft* «aft to<* CD* fee? hyesolyssins 4» 6 AUfelia®* 
- -•' - - .?;.; "" " ' w;. ' . ,. , t . „,,.**»?• 
a«ethyi«»ftesttatoia-a *itfe ft© paseeafc os^sasie afllft aaft 
*11,,|&» oMjmi* «•«• aOife la ioolftb* to ft p»*su«t 
3, ft eithZoyotoliwaa* (24o*i«rt4cn of this pta&jftt «l 
HMfttfte* yift* ft dletoaa^esmidbXoelSft* *asfi tfeoe 
fey agitation aim Mm ftftlplMWie ooid, «fiaitotoiii& ft 
•nil tiUjj* to* ftp hoot® at nxrn tcoperstui* thaw ««» ©fel© 
to obtaia ft 90*60 percaat yiaid of ft* ft ^«hto*oban»iaft* 
feyOft toon ft 10 ftp* ftappl* of tb» nwrafttift ai«a©rto#» #iMft 
ftttriOaftKi tNttaaJMyio paowd to bo ft ae4S4 oafi febo **»• 
stents tetemlneol gave it a malting point of 6B°C. md a 
H?tBl point of 88WKfl%i at 960 mu Aeingsr and look 
(1) report also that thsy were obi© to prepare from this 
oorapound 3, 6 diahlorobenaolc Mid, a sodium bisulfite ' 
addition eoupound, aldcocime, tu p« 112°C.} and phony!-
hydraaoae, a* p• 106.5°C. 
Look {8} wrote a paper describine, the behavior of 
the bcnaaldahy&e derivatives santalniBg brotalns, iodine or 
halogen and nitro in the 2, 6 positions, in his study ha 
prepared 8, 8 dlbraaebenial dshytio. ihs method usad was 
similar to that dseoribed above in that by side chain bno» 
mtnation of 8, 8 dibromotoluone and subsequent hydrolysis 
with eulphurle aoid he was able to, with much difficulty, 
produce the bemaalbixtaid© of 8, 8 Oibramotoluene. the alow* 
aass of the bromiaation of ths toluene to the bemsalbro* 
aide stage la striking; he reports that oven with two mola* 
aulas of bromine the eeoond bromine la intxoduaod only with 
vwry great difficulty with ths Vcaatioa of considerable 8, 
8 dibscaaobannylbremid®, a* p. 81? 
It is reasonable to assume that ma probable equa­
tions for the reactions daaexibod by Aslsger and Lock (1) 
and Lock (8) are as follows* 
I Method of Asinger and Look 
U -0W 
« , 0  — -  « o  
H Hi50* 
Up ~ 0 
Cj 
3> £-  cl ichloyoheh-zq/de hydt  
IX Method of Look <&r 
8y—£H* .BrWihat/oh. f jJrJy^s  <_>r *- \_> 
eUtc'Z y-w"0 
(J>8, ^ (__)b, 
Z }  6 di  broryiebnzct l  defa 
Look and Co-workers (8) hare prepared S-ahloro-6 
fluoro-and 2, 6-difluorobeazaldohyde. fhe a-ohloro-d-fluo-
xobanzaldohyde was prepared by the horofluoride prooess s « • i 3 
from pure 2-chloro-6-axainotoluene. The 2-ehloro-©-fluoro-
toluene obtained from the latter was then converted 
through the bensalbrooide to give the aldehyde in 7? per* 
cent yield* When the formation of the aldehyde was at-
tempted by the ehromyl chloride oxidation of the toluene, 
the aldehyde was obtained la only 36 percent yield* 
She author has, In light of the reports here 
colored, employed In hie experiment a method similar to 
the combined method of Aeinger and lock (1). This labors^ 
tory now agrees that the author has hewn successful In 
synthetically isolating a S-chloro-5-broaobeazaldehyde. 
me author realizes that his work is only a start and 
far from being complete# 
By analogy with the work of these investigators, 




C\Hs,h Hydrolysis / {"* fliaw . J . 
5»ndei^yer / Oxidafiow / \ 
Hr'^c Hc/0H He «=o 
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CHAPTER IX 
PURPOSE OF THIS WORK 
." C" 7*) ' v i , V? ' • < 1 • ' i .= 
Shis axperiaant was attempted with the intention 
of producing in the laboratory that which had been theo­
retically produced on paper. 
According to Heilbxon (4), Bellsteln (6), and 
MUlllken (6) there are few dihalogan bea*uld®hydes on re­
cord. Report a indicate definitely that work ca well &a 
information on this class of compounds is limited* Fur­
thermore, lnspite of the fact that substituents Influence 
greatly the propertiee exhibited by the molecules of 
compounds, this laboratory found maple reasons to mani­
fest an interest ih the preparation and study of 2-ehloro-
5 bramobenzaldehyue. Ferry (?) has collected and will re­
port elsewhere, in full, data concerning the formation 
and study of this compound. 
CHAPTER III 
exfbbimbkeal procedure 
She mathod used in this investigation inwlrod the 
ncetylation of Kahlbaxea's o-toluidiae in the foxsaation of 
o-acettoluldo. Brcaoination,  by the method of  Percy (6)» B  
method to that reported by Ben Ardel (8) in the 
preparation of d-bromo^eettoluide, gave the 5-bra^o-o-
eoettoluide in sppreaiable quantity. The hydrochloric acid 
hydrolysis of this compound produced the hydrochloride of 
5-bxoao-o-toluidine. Diaaotiwing and "fee subsequent Sand-
meyer reaction gave ^chloro-5-brcnotoj.ueno 5 careful oxl-
dation with ehraalc acid by the method of Soott and Hamil­
ton (9) gars 2»ohlor>-5-bronobeii2alacetat3 which on hydsoly-
eis with hydrochloric acid gave s-ehloro-o-brtaobenaalde-
hyde* 
Preparation and properties of 
8-Chl o ro-b-B ranch enatd dehyhe 
o-Acettoluide 
To 100 grams of acetic anhydride there was added See# 
of concentrated sulphuric acid and 85 grams of Kahlbeun*s o-
tolttldine, a few co« at a time with constant shaking. Dux-
fox on* hoax under a reflux ooadensor. Upon eooling the 
Uydxoohloriae of S^raao-o-toluidina separated oat in white 
needle*. 
E^GhloTO^iixaaotolaene 
Ei^ty fsmrne of the hydxochloside was mde op to a 
paste with 111 hydxoehloxie ncict and the whole kept at 0° 
to 10°C» She told m&a mm than txmted with raOl quan­
tities of solid sodiwsa nitrite, fen and one-half gnoa of 
the nitrite me added oxer a period of thirty almtee. isfoea 
all of the nitrite had been added, the Mature me poured 
with stirring into a oold, freshly prepared solution of f 
grass of eaprous ehlojriUa is ?& ee« of eoaeeatratea hydro-
eblorle eeid. With and without the lee bath this reaction 
want to scqpletioii with idle formation of a torn, heaty oil, 
which was separated by mens of a separator^ fiuiaai and 
« 
then distilled through an air ecnidenea?* 
g-^oro-B-l^ooi^ueno 
5-&roaa-o-C£^soi 
fa a few g*w of the freshly prepared hydrochlo­
ride of tWbraao-o-toluidiao una added a few oo. of 111 
BOX. and then at 0 *° 10 ©• diaaotiaatian with solid sod-
-10-
ium nitrite was carried out. She diazonlum salt was then 
decomposed at the taraperature of the steam hath to give 
5-brcrao-o-eresol# This product was separated carefully and 
treated with a slight excess of phosphorous trichloride# 
The oil which was formed was then washed with water and 
identified as B-hromo-S-chlorotolueiie * This product was 
thought to he identical with the toluene da scribed above 
and obtained through the Santotyer reaction# The ©ours© 
of the reaction is shownrbelow; 
t> - 8Och* M"lysii> 
H H z H c i  
C H $  
o n  C i  
The reaction established the structure of the 
brouo-ehloro-toluene obtained by the Sahdmeyer reaction# 
S#phloro-S-Brosaobangaldehyde 
A solution of 6 grams of 2-ehloro-^bxomotclusne in 
S2 grams of acetic acid and 12 grams of concentrated sul­
phuric acid was treated with 92 grams of acetic anhydride 
and 6 grams of solid chromic oxide added thirty 
minutes# She temperature was maintained at ©°- 10°C# Fol-
-11-
lowing the addition of ail the ehrcmlc oxide, the mixture 
was atirred for thirty minutes at 1Q°C. and then extracted 
with two 60 ee. portions of ether. The ethereal extract 
was tafren almost to dryness under diminished pressure and 
then diluted with distilled water (60 cc.) with the forma­
tion of a heavy ten oil thought to he S-bremobeaealeoetate. 
This oil was separated and than heated on a steam hath 
with dilute hydrochloric acid to give 2-oMoro-5-brciaobea-
saldehyde, thi<& separated as a heavy odorless oil* 
i^IIitr^en.Yllxydrg.zons of 
8-Cd^ro-8-Eraa»oeaaaiehyae 
Two grams of the aldehyde was heated on the steam 
bath with 1.5 grams of p-nitrophenylhydrazinB. On cooling, 
orange colored crystals of the hydx&sons separated. The 
product was filtered off and air dried. The p-nitropheny-







Qui Properties of S-Chloro-S-Bxccio'toluoae 
" , -
J' t - ;  v  ' i ;  • "  :  - •  *. ' . ; • • - Y 
Salable Ktffil and Ether 
Insoluble Hot or cold water 
I&solable Cold cons. HgSCg 
Insoluble HaCE and 33H 
Boiling Point aiS.7S°« 21Q.S0°C. 
Specific Gravity 1.5934 » SS°0. 
Ho reaction with Fea5 
Ho reaction with Phfmylhydrazine 
Slightly yellow in color 
Aromatic Qdor 
yt ' 
Oxidized slowly to corresponding acid by KLtttQa 
oxidised slowly to aldahyae by CrOg 





Proportion of 2-Caloro-S 
BrcEiobaaaaideiiyds 
' • • ' 
Colorless oil « xoosn tttnperaimre 
Volatile with stem 






SHEteST AND GGSCLOSlCfSS 
2* EM^oto-^-BJxaaobenssaldehyiis has been 
syathasised fraa S-brosao-o-toluldina. 
Each reaction ®s definitely character-
l&sd mid the final product identified 
further by its behavior with an amine 
to give She p»niti,oph«mylhyvdrasion® • 
This paper would tend to establish fm* 
the? that she bros dilations of Perry 
and Dea Ardel and the eldahydo syn­
thesis of i.aiager aM Look all give 
satisfactory results. 
8. 1 new ocsapoimd has been isolated. Ad­
ditional reactions will be studied 
in order that the ocopounfi aay be de­
finitely oharasfcerisftd and its be­
havior reported fully. 
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